Methanogens are essential in the formation of biogenic methane and have wide distribution in lakes, swamps, paddy fields and ruminant rumen in the earth surface ecosystem. As a very important greenhouse gas, methane of different sources can induce global warming (Table 1) . Hence, more and more attentions are paid to the population features of methanogens and formation mechanisms of biogenic methane. However, microbial coalbed methane (CBM) has good resource prospect and exploitation potential because of the large distribution, shallow buried depth and low exploration and development cost.
In the newest taxonomy system, there are four classes (Methanobacteria, Methanococci, Methanomicrobia and Methanopyri), seven orders, fourteen families and thirtyfive genera for methanogens (Wang et al., 2014) . Moreover, most of the researches were mainly focused on Methanomicrobia, which has four orders, nine families and twenty-five genera. The genome size for methanogens is usually between 1.6×10 6~5 .7×10 6 bp, and the genome is made up by a circular chromosome. During the formation of microbial methane, different enzymes in bacteria such as MFR, THMP, HSoCM, CoF420, CoF430 and HS-HTP play significant roles. By monitoring the variation characteristics of special enzymes during the methanogenesis can help to understand the metabolic rule of methanogens. For example, under ultraviolet excitation conditions, CoF420 may generate blue-green fluorescence. Based on the substrate types for methanogens metabolism, the microbial methane can be generated by three paths: (1) Acetic fermentation; (2) H 2 /CO 2 reduction; (3) Methyl/methanol-utilization. The amount of biogenic methane generated by acetic fermentation is up to 67% in nature, H 2 /CO 2 reduction and methyl/methanol utilization formed the other 33%. In coal-bearing basins，the physicochemical conditions such as formation temperature and pressure increase with the growing buried depth. Then the population of methanogens would change and the methanogenesis pathway would transform from acetic fermentation to H 2 / CO 2 reduction. Commonly, the occurrence of secondary biogenic coalbed methane in large scale is mainly under 550 ～ 2000m in depth. There seems no considerable microbial coalbed methane resource is found in depth more than 2000m.
Methanogens are strictly anaerobic aquatic archaea and play essential role in the generation of biogenic methane. Considering the indigenous bacteria might be killed by higher formation temperature when the coal-bearing stratum was buried deeply. Hence, the generation of secondary biogenic coalbed methane in coal strata may have intimate relation with the injection of surface water (McIntosh et al., 2002) .
Many factors may influence the generation of microbial methane, including the hydrogeochemical characteristics such as pH, salinity and sulfate concentration, the organic matter type and the population features of methanogens (Schlegel et al., 2011) . When pH is lower than 4.0 or higher than 9.0, it may induce the variation of the electric charge on the body surface of methanogens and then influence the absorption of nutrients. Moreover, the abnormal pH may reduce the activities of enzymes in methanogens and restrict the metabolism seriously. As a result, the chemical reactions for synthesizing microbial methane can't be carried out successfully. On the other 
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hand, compared to methanogens, sulfate reducing bacteria is more competitive in decomposing organic matters. So the generation of microbial methane would be inhibited when the sulfate concentration is higher and the sulfate reducing reaction is stronger. In addition, higher salinity (Cl − ＞ 3M) might also restrain the methanogens metabolism. Previous study showed that biogenic methane has good occurrence in Huaibei coalfield, Anhui Province. According to the study of biomarkers in coal organic matters, the microbial degradation of coal was assured. The degradation degree for coal and mudstone can be classified into 3 levels: (1) weak degradation samples; (2) medium degradation samples; (3) strong degradation samples. This demonstrates the microbial decomposition was inhomogeneous in coal-bearing strata. However, there seems no obvious difference between coal and mudstone samples for microbial degradation. Different to the oil degradation, aromatic hydrocarbons were decomposed before n-alkanes were eliminated totally.
Though it is a requirement element for the generation of biogenic methane, the higher degradation level for organic matters in coal does not mean a large amount of biogenic gas was generated. Because sulphate reducing bacteria, iron-reducing bacteria and other reducing bacteria may also decompose organic matters but don't synthesize methane. In addition, the degradation of coaly mudstone near the coal strata may generate biogenic methane in large scale and replenish the coalbed methane resource effectively. 
